Effect of sirolimus on calcineurin inhibitor-induced nephrotoxicity using renal expression of KLOTHO, an antiaging gene.
The aim of this study was to observe the effect of sirolimus (SRL) on calcineurin inhibitor (CNI)-induced nephrotoxicity in the aging process by using renal expression of KLOTHO, an antiaging gene. METHODS.: Mice were treated with vehicle (VH; 1 mL/kg/day of olive oil), cyclosporine A (CsA; 30 mg/kg/day), or tacrolimus (FK; 1 mg/kg/day) with or without SRL (0.3 mg/kg/day) for 2 weeks. KLOTHO expression was evaluated by using reverse-transcriptase polymerase chain reaction, immunoblotting, and immunohistochemistry. Oxidative stress was evaluated by using immunohistochemistry and urinary excretion of 8-hydroxy-2'-deoxyguanosine (8-OHdG). The calcium metabolism was evaluated by using renal ectopic calcification, serum intact parathyroid hormone level, and renal fibroblast factor 23 (FGF23) expression. Treatment with CsA or FK alone significantly decreased KLOTHO expression and increased urinary 8-OHdG excretion compared with VH treatment but SRL treatment did not. Treatment SRL+CsA or SRL+FK further decreased KLOTHO expression and increased urinary 8-OHdG excretion compared with treatment of CsA or FK alone. There was a strong correlation between KLOTHO expression and urinary 8-OHdG excretion (r=-0.893; P<0.001). Treatment of CsA or FK alone increased renal ectopic calcification and serum intact parathyroid hormone level and decreased renal FGF23 expression compared with VH treatment (P<0.05) but SRL treatment did not. Treatment with SRL+CNI aggravated these parameters compared with CNI alone. SRL accelerates the CNI-induced oxidative process by down-regulating the renal antioxidant KLOTHO expression in the kidney.